INTRODUCTION
============

Efforts have been made to develop quality of life (QOL) questionnaires focused in the disease or condition-specific. Those questionnaires claim to be better for measure the impact of QOL for specific conditions when compared with general QOL questionnaires \[[@B1]\]. However, as more specific is the questionnaire more generalities of QOL may be lost and it contradicts the primary concept for QOL, as described by the World Health Organization (WHO) \[[@B2]\] which declare that QOL is; "an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns". Due to this reason, some authors have suggested the use of both QOL questionnaires the condition-specific QOL and the generic QOL questionnaires to provide an effective combination of measures \[[@B3]\]. Nevertheless, it is not clear how to analyze those data, or how to combine those measures to understand effectively how much the specific disease or condition in patients mouth really affect their overall QOL.

Accordingly to Proffit et al. \[[@B6]\] dentofacial deformity (DD) may be defined as facial and dental disproportions great enough to significantly affect the individual's QOL. This population is being considered handicapped, functionally and/or socially, by dental and facial components that are far enough outside the range of normal to broadly affect adjustments to life. Still accordingly to those previous authors \[[@B6]\] these individuals must constantly take into account the effect of their mismatched jaws in everyday things such as what they can eat in public without embarrassment or whether they will be considered stupid, mean, or angry when they meet others just because of their facial appearance. It also has been declared that patients with DD are at a disadvantage in society due to low self-esteem and decreased levels of confidence, as well as associated physiological problems \[[@B7]\]. These important impacts in life aspects such as oral function, appearance and interpersonal relationships were also evidenced by others \[[@B4],[@B8],[@B9]\].

The aim of this study was to verify the impact of DD on quality of life through different questionnaires, a generic health related questionnaire (Short Form Health Survey - SF36), a generic oral health-related (Oral Health Impact Profile Questionnaire - OHIP), a condition-specific for dentofacial deformity (Orthognathic Quality of Life Questionnaire - OQLQ) and a single question answered by a Visual Analogue Scale (VAS). The study also aimed to explore gender and age differences through those instruments.

MATERIAL AND METHODS
====================

This study was approved by a local Ethical Committee for Human Research, it is in accordance with Helsinki Declaration and all participants provided a signed informed consent. A convenience sample of 53 consecutive subjects with DD were interviewed while searching for dental treatment, orthodontic treatment or searching for specific treatment for DD. This research was based into two universities, Ponta Grossa State University (UEPG-Brazil) and West of Santa Catarina University (UNOESC-Brazil). The diagnosis for DD followed the standard literature concepts \[[@B6]\] and were made exclusively by orthodontists or maxillofacial surgeons invited. All perssonal enrolled in this research received full instructions concerning the methods. Cephalometric analysis was performed only for patients who were enrolled into presurgical orthodontic treatment. Clinical diagnosis of mandibular prognathism, mandibular retrognathism, anterior open bite, laterognathism, vertical maxillary excess or a combination of these health problems were made and the patient were asked to participate and answer the questionnaires after a full explanation of the objectives of the research. Previous orthognathic surgery, syndromes or congenital deformities such as cleft lip and palate, trauma sequel and edentate patients were excluding criteria. Instructions about how to answer the questionnaires were given to the patients and any doubt over the questions could be solved by a researcher assistant. The impact of DD over QOL was evaluated through a generic QOL questionnaire (Short Form Health Survey - SF36), a generic oral health-related (Oral Health Impact Profile Questionnaire - OHIP-49), a condition-specific for DD (Orthognathic Quality of Life Questionnaire - OQLQ) and a single question answered by a Visual Analogue Scale (VAS).

The OQLQ consists of 22 items on a 4-point scale rating and coded as follows: from 1 or "it bothers you a little" to 4 or "it bothers you a lot", being 2 and 3 in between; and NA or "the statement does not apply to you or does not bother you". The 22 items are divided into concerns or domains regarding as social aspects of deformity (first component), facial aesthetics (second component), oral function (third component) and awareness of facial deformity (fourth component). The scoring of the OQLQ is performed by addition of individual items within the domains. A total OQLQ score can range from 0 to 88, with domains counting specifically (social aspects domain, 0 - 32; dento-facial aesthetics domain, 0 - 20; function domain, 0 - 20; and awareness of dento-facial aesthetics, 0 - 16). A higher score indicates poorer QOL and a lower score better QOL \[[@B1],[@B10],[@B11]\].

The OHIP questionnaire is a 49-question instrument developed by Slade and Spencer \[[@B12]\] and was conceived to measure how different oral conditions affect quality of life in an overall sense. It is organized in seven conceptual impact dimensions: "functional limitations", "physical pain", "psychological discomfort", "physical disability", "psychological disability", "social disability" and "handicap". The OHIP-49 domains range from 0 - 40 and the values are obtained through a weighted average of the questions which compose each dimension. Higher scores indicate a worse oral health-related quality of life state \[[@B13]\].

The Brazilian version of the generic SF36 consists of 36 statements divided into 8 domains: physical functioning, physical role, bodily pain, general health, vitality, social functioning, emotional role and mental health. For each subscale, raw data are transformed and summed on a 0 - 100 scale with a higher score indicating better health state \[[@B14],[@B15]\].

Visual Analogue Scale (VAS) was ranging from 0 to 100 with higher scores indicating better QOL state. This single answer scale brings information and concepts of generic QOL and after read the patient ponders indicating a point in the scale that better describes his/her actual QOL.

**Statistical analysis**

Data were analyzed through statistical software STATA 8.0 at a level of significance of P ≤ 0.05 (confidence interval of 95%). Data obtained from questionnaires were first evaluated descriptively through means and standard deviations (M \[SD\]). The questionnaires scores differences between gender were further statistically analyzed through Mann-Whitney Test. The relation between age (dependent variable) and domains of OQLQ, OHIP, SF36 and VAS (independent variables) were also analyzed through Stepwise Multiple Linear Regression with and without gender influence. A Cluster Analysis generated a dendrogram showing the proximity/distance for the answer pattern for domains of OQLQ, OHIP, SF36 and VAS.

RESULTS
=======

The sample was composed by 53 patients with light predominance of female (30 patients 56.6%). The age ranged between 15 and 52 years (mean 28.9 \[9.7\]). For male patients the mean age was 27.3 (8.8) years while for female was 30.2 (10.3) years with no significant differences (Independent T test P = 0.2). The QOL scores measured through OQLQ, OHIP, SF36 and VAS was summarized in [Table 1](#T1){ref-type="table"}. [Table 2](#T2){ref-type="table"} shows the statistical analyzes and differences between the scores for QOL in the all domains questionnaires and VAS in patients with DD distributed by gender. Significant differences between male and female patients were observed in domains of OQLQ (oral function, awareness of facial deformity and facial aesthetics) and OHIP (physical pain, psychological discomfort, psychological disability and handicap) showing that the impact of DD over QOL was more pronounced in female patients.

###### 

Quality of life in 53 patients with dentofacial deformity evaluated through Orthognathic Quality of Life Questionnaire (OQLQ), Oral Health Impact Profile (OHIP-49), Generic form of the SF36 and a Visual Analoge Scale

  Questionnaires and conceptual domains        Possible variations   Mean   Standard deviation
  -------------------------------------------- --------------------- ------ --------------------
  **OQLQ^a^**                                                               
  Social aspects of deformity                  0 - 32                10     9.4
                                                                            
  Facial aesthetics                            0 - 20                10     5.8
                                                                            
  Oral function                                0 - 20                8.1    6.2
                                                                            
  Awareness of facial deformity                0 - 16                7.1    4.9
                                                                            
  OQLQ total range                             0 - 88                35.3   22.3
                                                                            
  **OHIP-49^a^**                                                            
  Functional limitation                                              13.8   8
                                                                            
  Physical pain                                                      11.8   8.9
                                                                            
  Psychological discomfort                     0 - 40                20.1   13.2
                                                                            
  Physical disability                                                10.3   10
                                                                            
  Psychological disability                                           10.9   11.3
                                                                            
  Social disability                                                  6.1    10.1
                                                                            
  Handicap                                                           6      9.2
                                                                            
  OHIP-49 total range (mean of the domains)    0 - 40                11.3   9
                                                                            
  **SF36^b^**                                                               
  Physical functioning                                               87.7   15.5
                                                                            
  Role limitations due to physical health                            71.2   36.4
                                                                            
  Role limitations due to emotional problems                         70.4   40.1
                                                                            
  Energy/ fatigue                                                    63.9   18.6
                                                                            
  Emotional well being                         0 - 100               66.6   21.4
                                                                            
  Social functioning                                                 76.8   21.2
                                                                            
  Pain                                                               70     22.4
                                                                            
  General health                                                     64.3   17.9
                                                                            
  **Visual Analogue Scale^b^**                 0 - 100               76.7   17.2

^a^Higher score indicates poorer quality of life.

^b^Higher score indicates better quality of life.

###### 

Quality of life scores distributed by gender and evaluated through Orthognathic Quality of Life Questionnaire (OQLQ), Oral Health Impact Profile (OHIP-49), Generic form of the SF36 and a Visual Analoge Scale

  Questionnaires and conceptual domains        Gender   Mean   Mann-Whitney (CI 95%)
  -------------------------------------------- -------- ------ -----------------------
  **OQLQ^a^**                                                  
  Social aspects of deformity                  Male     7.5    NS
  Female                                       11.8            
                                                               
  Facial aesthetics                            Male     6.6    P \< 0.001
  Female                                       12.6            
                                                               
  Oral function                                Male     5.5    P = 0.006
  Female                                       10.1            
                                                               
  Awareness of facial deformity                Male     5.2    P = 0.018
  Female                                       8.6             
                                                               
  OQLQ Total range                             Male     25     P = 0.003
  Female                                       43.2            
                                                               
  **OHIP-49^a^**                                               
  Functional limitation                        Male     11.4   NS
  Female                                       15.5            
                                                               
  Physical pain                                Male     8.1    P = 0.006
  Female                                       14.6            
                                                               
  Psychological discomfort                     Male     14.8   P = 0.007
  Female                                       24.2            
                                                               
  Physical disability                          Male     7.6    NS
  Female                                       12.4            
                                                               
  Psychological disability                     Male     7      P = 0.006
  Female                                       13.8            
                                                               
  Social disability                            Male     3.5    NS
  Female                                       8.1             
                                                               
  Handicap                                     Male     4.2    P = 0.01
  Female                                       7.4             
                                                               
  OHIP-49 Total range                          Male     8.1    P = 0.004
  Female                                       13.7            
                                                               
  **SF36^b^**                                                  
  Physical functioning                         Male     85.6   NS
  Female                                       89.3            
                                                               
  Role limitations due to physical health      Male     75     NS
  Female                                       68.3            
                                                               
  Role limitations due to emotional problems   Male     73.9   NS
  Female                                       67.7            
                                                               
  Energy/fatigue                               Male     65.4   NS
  Female                                       62.8            
                                                               
  Emotional well being                         Male     69.3   NS
  Female                                       64.5            
                                                               
  Social functioning                           Male     80.4   NS
  Female                                       74.1            
                                                               
  Pain                                         Male     70.9   NS
  Female                                       69.2            
                                                               
  General health                               Male     61.7   NS
  Female                                       66.3            
                                                               
  **Visual Analogue Scale^b^**                 Male     80.9   NS
  Female                                       73.4            

^a^Higher score indicates poorer quality of life.

^b^Higher score indicates better quality of life.

NS = Non significant differences.

To observe how the domains of OQLQ, OHIP, SF36 and VAS are related, they were analyzed through Hierarchical Cluster Analysis (Nearest Neighbor, Squared Euclidean distance - standardized by Z scores and rescaled from 0 to 1) which generated a dendrogram ([Figure 1](#fig1){ref-type="fig"}). For this analysis the scores of OHIP and OQLQ were inverted to keep the scores for QOL in a single direction (higher score indicates better quality of life) through the formula (Inverted score domain = maximum score domain value - original score domain value).

![Dendrogram of rescaled distance cluster analysis for domains of Orthognathic Quality of Life Questionnaire (OQLQ), Oral Health Impact Profile (OHIP-49), Generic form of the SF36 and a Visual Analoge Scale.](jomr-06-e3-g001){#fig1}

A complementary analysis showed that age was weakly and positively correlated with OQLQ domains of "facial aesthetics" (Spearman Test r = 0.3; P = 0.027) and "oral function" (Spearman Test r = 0.3; P = 0.019). For all OHIP domains and VAS none correlation was observed with age. For SF36 age showed negative correlation with domains "role limitations due to physical health" (Spearman Test r = -0.3; P = 0.005) and "pain" (Spearman Test r = -0.2; P = 0.04). A Stepwise Multiple Linear Regression Analysis was performed considering age as dependent variable and all questionnaires domains and VAS as independent ([Table 3](#T3){ref-type="table"}).

###### 

Relationship between age (dependent variable) and domains of Orthognathic Quality of Life Questionnaire (OQLQ), Oral Health Impact Profile (OHIP-49), Generic form of the SF36 and a Visual Analoge Scale (independent variables) through Stepwise Multiple Linear Regression analysis without gender influence and controlled by gender

  -------------------------------------------------------------------------------------------------------------
  Stepwise Multiple Linear Regression\           Significance   95% Confidence Interval for B           
  (not controlled by gender)                                                                            
  ---------------------------------------------- -------------- ------------------------------- ------- -------
  0.49                                           0.24                                                   

                                                                                                        

  OQLQ Oral Function                             0.84           0.000                           0.4     1.2

                                                                                                        

  SF36 Emotional well being                      0.17           0.008                           0.047   0.29

                                                                                                        

  **Stepwise Linear Regression (female)**                                                               

                                                                                                        

  0.59                                           0.35                                                   

                                                                                                        

  SF36 Emotional well being                      0.29           0.001                           0.12    0.46

                                                                                                        

  OQLQ Facial aesthetics                         1              0.008                           0.28    1.7

                                                                                                        

  **Stepwise Linear Regression (male)**                                                                 

                                                                                                        

  0.81                                           0.66                                                   

                                                                                                        

  Visual Analogue Scale                          -0.34          0.003                           -0.55   -0.13

                                                                                                        

  SF36 Role limitations due to physical health   -0.15          0.001                           -0.23   -0.06

                                                                                                        

  OHIP Social disability                         -0.45          0.017                           -0.81   -0.08
  -------------------------------------------------------------------------------------------------------------

DISCUSSION
==========

Health-related quality of life is a multidimensional concept representing a combination of absolute health, perceptions of actual or potential health, and/or disability \[[@B16]\]. DD is a complex problem which truly affects different aspects of an individual \[[@B5],[@B9],[@B15]\]. As well as DD, the complexity is also extended to the dynamics of QOL phenomenon and its between-subjects differences, conditions and/or diseases \[[@B17]\]. This study aimed to explore the impact of DD on QOL through a range of questionnaires and questions from generic, passing through generic oral health measures and to DD condition-specific QOL, seeking to analyze and understand the relations between those questionnaires domains observing the inequalities among gender and age.

Few studies compared the impact of DD over the QOL between male and female patients. Bock et al. \[[@B8]\] using an OQLQ slight different and adapted to German language (OQLQ-24 questions) observed that, for that population, male patients claim that they were more depressed because of their appearance or that they were more hurt by remarks about their appearance, and those results were very different than the observed in these Brazilian sample where female showed negative QOL impacts when compared to male in all OQLQ domains but statistically high enough impact in three domains (facial aesthetics, oral function and awareness of facial deformity). Our results are also not in accordance with the results described by Choi et al. \[[@B5]\] who observed no significant differences between male and female patients from Singapore with DD evaluated through SF36, OHIP-14 and OQLQ questionnaires. This present study observed an outstanding differences in the pattern of answer between gender ([Table 1](#T1){ref-type="table"}) and it was observed that OQLQ and OHIP were statistically different in most domains when gender are compared, with important and negative impact over QOL predominantly observed in female patients, however, no differences was observed in the pattern of gender answer for SF36 and VAS. Considering the Brazilian population, Esperão et al. \[[@B18]\] using OHIP-14 to measure the impact of DD over QOL observed that women patients report a greater impact than male patients of their oral status on QOL, whether or not they had started orthodontic treatment or completed orthognathic surgery and those results were similar to what was observed in our study, considering the analysis methods and differences between both studies.

Our results showed that the age of the patients with DD produced impacts over QOL in different ways. Using OQLQ, the correlation analysis showed that as older is the patient greater is the negative impact over QOL mainly in facial aesthetics and oral function domains, while OHIP didn't show any fluctuations in QOL according age. Using SF36, the correlation analysis showed that the increase of age produces more limitations due to physical health and more claims of pain. A second analysis explored all questionnaires domains in a stepwise multiple linear regression controlled and not controlled by gender, which also showed different statistical relationship and impacts over QOL ([Table 3](#T3){ref-type="table"}) and those are, essentially, not similar according gender. For female patients with DD our results showed that age increase the negative impact on facial aesthetics but improve the emotional well being, while for male patients as age progress greater is the limitations due to physical health, however, greater is the generic QOL as a whole (VAS) and, the social disability due oral health problems (OHIP) get improved. This present study becomes unique since it used four different techniques to evaluate the impact of DD over QOL, but more specifically, it showed how different is those impacts in QOL are concerning age and gender. In the literature review applied to this research this is the first time that these differences between age and gender in QOL of patients with DD are reported.

Impairment and illness described by questionnaires domains may reflect function at the social, psychological or physical levels, as well as perceptions of health. One of the objectives of this study was also to explore the relationship between questionnaires domains through hierarchical cluster analysis and observe the proximity ([Figure 1](#fig1){ref-type="fig"}) of answer pattern according to the "meaning", and the observed showed that those questionnaires domains may not have the same meaning or proximity as expected. For instance, we expected a close proximity of the social domains like social aspects of deformity (OQLQ), social disability (OHIP) and social functioning (SF36) but that was not the case. Allison et al. \[[@B17]\] explain that the differences between questionnaires domains and measures may rely in the nature of the question, the context that those are applied, and the dynamics of QOL between-subjects. Therefore, understanding the impact of a condition on QOL through the combination of generic-specific instruments may not be a reasonable option because, mathematically, it appears that those questionnaires are not measuring the same thing, at least in domain analysis. These results highlight the necessity to create a single QOL instrument capable to measure impacts with sensitivity and specificity and from generic to condition-specific. On the other hand, QOL may have so much intrinsic values and variables that it may not be measurable as a complex concept and described as a single number.

Khadka et al. \[[@B15]\] observed that the impact of DD on QOL measured by SF36 and OQLQ, even before orthognathic surgery, do have differences between different DD problems which are easily observed in OQLQ but was nor observed in SF36. Those authors also report that they were not able to see much difference between the preoperative and postoperative periods in both groups using SF36 \[[@B15]\]. Similarly, Lee et al. \[[@B3]\] in a case control study didn't observe any differences in SF36 domains when compared patients with and without DD, but observed some differences in OHIP and OQLQ. So, which impact on QOL is correct, OQLQ and OHIP or SF36? Or maybe, those authors could report their results like that: "facial aesthetics impacts in specific QOL but do not impacts in generic QOL". The results of this present study corroborate this discussion idea that the meaning of the domains are specific for each questionnaire and, while generic questionnaire lacks specificity, the specific one lacks generalities and, for this reason, both may not translate the real impact in QOL. In fact, it is curious and confusing to explore QOL since it has an ambiguous concept for which a precise and consensual definition has yet to be agreed \[[@B3]\].

CONCLUSIONS
===========

Within the limitations of this study a few conclusions can be draw:

-   The impact of dentofacial deformity was more pronounced in female Brazilian population but only observed in generic oral health-related (Oral Health Impact Profile) and condition-specific (Orthognathic Quality of Life Questionnaire) quality of life questionnaires.

-   Age of patients with dentofacial deformity produced impacts over quality of life in different ways and according to the applied questionnaire. As older is the patient greater is the negative impact on quality of life mainly in facial aesthetics and oral function domains (Orthognathic Quality of Life Questionnaire), and the increase of age produce more limitations due to physical health and more claims of pain (Short Form Health Survey).

-   Interaction between age and gender may produce different impacts in patients with dentofacial deformity. Female patients with dentofacial deformity showed that as age increase the impact over facial aesthetics also increase but improve the emotional well being (Short Form Health Survey), while for male patients as age progress, greater is the limitations due to physical health (Short Form Health Survey), however, there are a increase of generic quality of life as a whole (Visual Analogue Scale), and the social disability due oral health problems (Oral Health Impact Profile) get improved.

-   Domains of Orthognathic Quality of Life Questionnaire, Oral Health Impact Profile and Short Form Health Survey showed unaccepted distances in the pattern of answer rising doubts of their ability to assess quality of life as a generic and broad concept.

-   There is a necessity to create a single quality of life instrument capable to measure impacts with sensitivity and specificity and from a generic concept to condition-specific health problem.
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